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(54) tf^ll^x h^^&rX/^-^^g 



(57) imm 

T:*3!3U t) 1* t luj^ C 1 501^ $ Ji^^ 5 7 1 d 

MPft^ai (a) r^a^^7^S*t^»* 
m^*. ax* (c) wbk^t^-rs ^tz%mt-r 

S^Il/^Mi^ (I) , (A) 7Vl^3rv->^ 

>s^-*r.if=^*#fi'&*, (b) sn^k^^r/i^*- 
v">7^»*©fi«^ xtf (c) «{t*fflc^=fir 

t^r <h hMti (II) > & 

OTc, _bfB (I) XiJ (II) ^aKv^au-^ hlaric«S: 
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(A) r^s*^^^***^^*. 
JKF (C) WbWimtaiiSrlUtt 

(a) 3&5. r^a^v-^ys^t (y*) t^u/uk 
/K #y ^^^^^(Otr-^^y^—cD^a^ 

^) V ;\s^k^-7,=T/v : ^(O'ffeO If ~/u^^e y = 2 o 
0. 1-4 0:6 0-9 9. 9 2 fc:1E«tf> 

Sx^f;K ^y ^7yM^^t^;^^;-7- 

<£>rtfe<^e*— =0. 1—30:1 — 90:1 
-98. 9-C*>SfS*«2^|Ett<DU-^ htt** 0 

[»*«6] WbtkttE (c) a*. K«^xii^tt^-e 

[»*«8] T?V=l =*r > v-^ ^m^&m&ft (A) 1 
oon»wut> KftMK (C) £0. 0 0 0 1- 

[»*«9l (A) T/V^^cisi/^^m^^-^^ 
M&#. (B) jDTK^WttTyva^^^^VXtt-t^ffi 
ftfefe Xtf (C) -Wbft^«rfr«i-«ri:t1Mlli:-r 

0] 7;U3^^i/7yS^*i^flc (A) 
25, 7/U3^^7XS*« y /u&jl^t 1 

xiar>->>^>g^ (y^> r^y/u^^^/K *Ky 

tf~/w^y^^ (y y ci - hy/K so 



£ t>— mx'&zm &m 1 0 fc:E»<0 ha«« c 

[H*512] T/^xr^^v^^v^^-" (y ^) 

y a^jx^^vu : -^to^oe^yu^^y-^ 

— =0. 1—4 0:6 0 — 9 9. 9 T*>SBI 1 0 f£ 

[|f^^l3] T/i'^^v'^^'^r (y^) 7^y 
/^xxj/K ^Ky v-^v^^^^^coif^yv^^y-^ 

V A>Wt=.X : ?A> : 2Ky 5/7^ : 
^<Dtffe<Otf~A^^y x-— =0. 1 — 30 : 1 — 90 : 
1-9 8. 9-Cfc5M*9l OKlGftOW?;* httfiS 

[»*aii4] SEfttttt (c) 2*. SMXfitlMS 
*>5»*«l 4fcHE«<£>Vi^ MIA*. 

[»*9h] r^=*^>7^«*=fir*fi-fr* (a) 
ittoms&yo (b) <^o. i-2 0'Oit^ 

^fb^^ (C) ^0. 0 0 0 1 — 2 omMMW&isX^Z) 

[0 0 0 1] 
[0 0 0 2] 

i c. lsi jfeif^^frsR^^miBj&n 

^77^- {-J:oTtTt?nTVN^^/ l S I (OK^a^ 

^tr-^y y^^^^-^x^y y^9^-f— ftifoj* 
[ooo3]s^br-i»yy^77<-m 

^^^gv>(D^S:^ t a@^AS I C. ffi*B-> 




[0004] & y^^^-r— fc^v^aKs? 

h«>fWi iUt^y (^^^y /vBM ^/u) (PMMA) £ 10 

u ft^© y y ^7 7 -fe^ icM 1 5 r 

y/vK^^/ui: o-^^/^^-vvoAfi^ (P 
(a-MSt-co-MCIA)) fc£##*i-5m*E©«^iliUB 

-ori**a*. -hs5T^-n^^$aUXV>So 20 
[0 0 0 5] £LLeo<i;5l-, n+<of&*mm*?*SMi'i? 

m\zjfccxmx.mz&m&z>T-r* wm&, mu 

[0 0 0 6] 

fcStt^/^^— »0B3tat^J6CTiPX«$dSS45 30 

So 

[0 0 0 7] 

[®m*M#:-rZ>tilb<D^m PMMA^P(a 
-MSt-co-MCIA) * if e^/w^m^^^r^^ 

*tt7^3^^7vxtt*©fi«*«mto#^ 

[0 0 0 8] fiP*>. *S5Mtt. (A) 7/^dr^7y 
5^i:^ito^i^ Ml» (I) tc^ 
[0 0 0 9] £fc. (A) T/^ari/^y 

K***-^**^*, (b) M^mmr^^^> so 
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' 5^t^<hto^ii/^ M&j&tfe (in fct>« 

o, 

[0 0 10] Ifc, ^B^fis SWJit;^ ±15 (I) X 
tt (II) ©zK^l^ Mfi^Sr, mm, IftLtl^ 

[0011] *&m<Dz.tLh<o\' ; p* hmj&goRxf/<* 

^=>^jfefi, [el^&^^CGH (Computer Ge 

nerated Hologram) %:¥<DT1-* ^M^t^^tl^ M 

p p p «r**fiBi- 5 It * fc45WfM^ tcMmfr 

Y^y y Kfl-s^vN^imSo 
[0012] 

(1) T*=*->is7>&tt}?-*zk&n&» 

(A) XtflSftftfeK (C) Sr^-rSfc^-efcD, 

(a) &ft(DT/io=i ? ^m^fcftMRzm&'r 
zzttzxv^ &m&& (a) mmvx* mt^v* 

[0013] ±mr/i>=*isis7>mtt\?-/i'%k&m 

(A) ttm T/b3^^i/7^t 

^-tf>*S^#, r/wa^^7^Stt 

[0 0 14] ±m&m^i£(D*: J ^—&frXh Z> TfV ^ 
^r^7^f (^^) T^y^x^f/^lt- 

>7>^, 3 - ^ y n^://p tVV b y x h^ixi/y 
V, 3 I) n^>/n eVMf/V^^ h^^v^ 

s-r^yo^^Dtvuhy^ h^^>7^ 3 
-r^ y evi- h y m b^^>7>> 3-r^ 

[0015] 3cfc, ^roftfeo^n/u^^ey-x— tt 

-^ryr^y/^x^r/K (^) r^y/>&^x 

[0 0 16] J:«9Jr*Wt-«> a -^nn7^yy^ 
^•/K a-^OD7^y/V8^K a-^oar^y 




(4) 



2, 2- h y sruu^^/u^ a -^nn7^U 
/VR2, 2, 2-h!)7;^nxf;^a-Anyy 

y r y- y a-m^^vk y * y* y /u»y ^ 

/K y y*y* y/i-^L^v]^<7) (y*) 7^1//^7/W 

^/uai^^/b, ry* y /u^:?^— a-, >^^y/u^^^ 

xvi^£go (y>50 y yu^OT y — /w^^^yv, TP 

y sv&'O'i/ju, y ? ? y /i^o- vvngw (yy-) r 10 

^H/^77/i'^x77;K Ty- y/^S£v'y-^^=3r 
v'/K y y^y" y/^V^ u^^rvvU^tf) (yy-) r^y 
yug^v'^nr/i'^x^T/K y^y" y/i^2, 2, 

y^y~y/l^ 1H, 1H-^ 
^y-yVV^a^n fc:VK ^^^D/VilHi 1H, 3H 
-^l^/^n^/U, ^ ^ y/^2, 2, 2-h 
y 77Vtnxf/U N X^yA'S£2, 2, 2— hy^na 

^5vk Ty-y/t^ ih, i h— <z/?7/i'*u-7x2 

tVK 7^y«lH, 1H, 3H **cD-y ;vjrvz? 

T^y/^2, 2, 2 - b y ^/V^-n^n^/^CO 20 

<D (y yO T? y/u^^^yu ; ^ y n^r-> h y ^ 

v' b y y ^m^mm&mm^m^-su^y ^ 

[0 0 17] £fc, (A) ^^^-C^^tK 

3*^5 *Ky v^V^ tTIi, tfV (^y ^/i-v-^:/) . 30 
J^y OS- n -^^-y/i-yy ^) , zKy (y ^7x^ 
/L->7>') , #y (^7x^/i-V7V) , ^y (n~^ 

Sr«^-C#S c ^tL^<03Ky >>7^i:tm. 100- 
2 0 0 0 0 0®ft(O<6H(O^4**'t--5t>©.36S»* U 

JS»£ UT#*LV\ 40 
[0 0 18] r^a^ri/t/^Itt^*!^ 

(a) r&aT^=*^v7 (y*) 7^y/u 

^ y/u^^^/u : *:<Dm<D\?~ /u^y 

■e— =0. 1—4 0:6 0 — 9 9. 9ait*fe5^» 
£b<, 1-20 : 8 0-9 9lST^WJ;»)^ 

[0019] r/Wa^r^^^^itlTtf^** 
fi-^fr (A) •efeST/Ua^v'v'^Viff (y*) T so 
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/Ua^r^yStt Ty* yyu^m^^/u : # 

y i/7>v^n^;T- : ^r<DM<o\f^/u^^ey = 
0. 1 — 3 0:1 — 9 0:1 — 9 8. 9lIt^-5(Z)^ 
£?3;b<, 5 — 20 : 50 — 80 :-5-4 0i^5 

[0020] r/v= ^>->v ^m^m t^/^^^m^ 

(A) TfcSr^a^r^^^t (y 7?V/^ 

r/uamy^ttt (y*) ry-y/w 

/K aR^^V^-f /K il^ifc3, 4— ^y*nn^>-;/ 
-f/K 1, 1 — S*— t -T'f'/i/^/v^-^y- 3 . 3, 5 

2' -r/t^v^nxhy/K 2, 2* -ryfcf 

^ (2, 4-^f;i//^nxhy;i,) *£rtf>r;/fl?& 

2' -v^y h^rv-2 -^^x^/ur-fe h^oiy hf^ 
(2, 4, 6-hy^f^y^/V) -7xx;U7i- 

->^>, 7th>, ^f-yvx^/^hy, y^/WV^ 

X«4 0-8 0 o C. «*«HHtUTW:a — 2 4l»BB3Wa 

[0 0 2 1] 7/^^yy7yS§t^r:;U^ 
fi^ (A) -CfcSr/vn^yyyyS^ (^^) 7- 

ux v- y /^7 v^^/w^^i-s^SrfiJ^-r zb<D-e$> 

3feM^i-«> r^=i^^>7^**^r (y ^) 
y/v^m^^/K 7Kyy7y, ^^cotfxi/w^^y-^ 

^^^UtTx:/^^y^-<7>7^/l'fi-&^gl*&-f-^ - 

iBfilciotS^s^ *^3tfiRlt«Fratt 1 0-6 0 
£\ h/^^a-y vy^t^ 0 

[0022] mmm co <t ttn mmmxnm^ 
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7 

h\ hyx^ur^y, hyx^y-^r^^ 1, s 

-itTWisfr* [5, 4, 0] - 
[0 0 2 3] ^fc, HWT^^iMli: IT, ^ 

#, Xii^JtUTtt, 2-^^/1—1 
^ — K 3 - ^ f /U- 2 - ^7-^- 1 - f h 7 t Kd 

-e#5 0 20 

[0 0 2 4] ^^^^ll/^ Matt (I) 

tfLftaym^m-Ste, WKHEjgsn-r. b»k:au--c«* 
^r*a^flc (a) i oom»««c#u"c. wflsjWK 

(C) £0. 0 00 1-2 oimss, tico. 0 0 
[0 0 2 5] *»W0>#S*S!l'S*;* hffljft* (II) te> 

(B) iD7k5^ttr = 

(C) SE^jSt^^i-SfciOTffeD. (A) 30 
<DT/l>=*^>7>m<DM7k&MRTm'&£. (B) /£ 

( A ) ^>>y^^^^*^e^uT^$nfc 

[0 0 2 6] JtfB#v^Vv>* MUtfc* (II) t£*5tf5 
(A) 7^3 ^*>V7 Vl^t t=/uS*l^*RtJ { 

(C) WbAUK», WIHU^Mfidc* (I) K*3t*<3 

[0 0 2 7] ^fc, (B) M7kftM&T/l<=i*c->Z/7^ 40 

fl3-e#£o f h7^ h^rv"^^ ^ 

xh^v">7>, 7h7^y7 P o^^>7>> T h7 

7th^>7y, ^f;^y^h^»7^ ^^vu 

h^>7V, 7xx/UMJxh^^>7^ v^zcrr 
h3rv->^>\ 2- (3, 4-^^^v-->>n^^ix 

zi^) oi^u h y ^ n-3- (r^y^^ so 
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a-) y ^ntr^hy ^ h^7v, 3 

[0 0 2 8] *«W«>aKS^a[U^ Hirt* (II) 

(a) looitwu, mfc&m&Tfr 
^^^^xn^r^i&m^m (b) ^o. 1-200 
mft^ms. 0-1 5 oit^ Airafb«flE 

(C) £0. 0 0 0 1 — 2 0MS^mS> $H-0. 0 0 

1 — 1 Qmm&m&-rz<D*m& uv\ 

[0 0 2 9] MUM (I) Xtf 

(id «a^tf, imb^a***** (a) ^rj^ 
(O . xr±«waif=^****fl:.(A) , ^ptk 

»«ttr/U3^^^7^tt^OfiI*« (B) &7jqji 
.flS«J« (C) gtic^^ LTMt ^Mti ^ t -5 

KfcjtUK (C) k*ti&Lft<DgL&kZ%m(D& 
S^Anfc-»lt UTHSLT^t, «BWMC»-fr-f- 

n tT = — l-^ty^^x-7 1 ^ 2— T 

[0030] *»jH©*s^aiw^ h«aj«*f±. iisr, 

fflW^Mirt*' (I) Xtt (II) MLT 

[0031] _bi5^-^ utrau WKHKestuftv^s, 

[0 0 3 2] l/^ hiHtt(Oitt&<}: LTte:. 42rfto 
M^rf. K 7>fy^ 

aftuw-c, 0. 
[0033] 1^^ hia^to^btt, KjSu 




[0 0 3 4] JrB*ftW\ ft^UfirSo BP*>. 

v*^*^^***** (a) ^cor/u^^^v^v 

[0 0 3 5] ^/II/^ (II) <OiS& 

W\ (C) 8MblHK«>ff«KJ:0, 7;U3^»7^S 10 
A-^m^fr ( A ) *C0T/v^^r^>^V^C0 

-e^ffijffi^* (B) ^07K^^t^^}cJ;<>^-^ 

(A) *S/y 

h*l/£» (^) #Jn*iW* • (^/Mfc^SO 

[0036] Wbw'^ 

[003 7] m&*-*n>*e—mk ut»; 

ftv^s, tt?flU XSMIU ifc»«»*:lfefflT?*5^ * 

&kVX#V is7>&VttV1t&m&» (A) ^^tb 
[0 0 3 8] SMfete, a*. *«K8*!k T/i-XVTkmWl 

m<ow&WL*m^x, mstu^m^m-r^ km* 40 
fr&^a^ ^Jxf^ ^y — /k n-^ntr^r/v?- 

zkgMfc-*- F y 9 a. zkBWfc* y * b y 

At Kn^v/K, 7F7^A7^^tKn^> 

h\ h y ^ y — /ur ^ i/m^mM&mt^tfocD o . so 
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[0039] ±B0>»4M&«fc:J: «9 , i/v?^ htlMK* 
[0 0 4 0] _hlEfci:<9 b«K'^* — 

[004 1] 

[0 042] 1 

(1) a-^ n n7^ ]) /uR^c a —M ^/u*^ ls> 

/ 3 - y * ^ y u^v^n trVw h y y h ^^7^1 

-^nn7^U/^f;U3. 6g, a — > ^AO* ^ V 
^8. 3g. 3-^^^!)n^nfcV^y^ h^> 
^7^0. 2 5gfcJ:U«2, 2' -ry^ (2, 4- 
^f/w^nxMl/u) 0. 6g^AixT^^^U 
fco 6 5tT5 Wlffl^t 

S^fco ?fft*»»U«^^sKy^-iRatt6. 5g 
(IR*5 3. 5%) -Cfcofco 

[00 4 3] nbtltc&m^fcVfflj&l^ a 
— trvnT? })/^* ^/V : a—^^-/^^^U.> : 3 - 
* y n^rv-^n tVu h y y b^ri/v^^= 1 8. 
7:78. 9:2. 4 OH — NMR*»£>) T*fe9, 
^KMn = 3 4 0 0, Mw=5 3 0 0> Mw/Mn = 
1. 5 6X^ofeo 

[0 0 4 4] (2) hjBAW^MS. 

y ^ ^/U^n—T^yU 2 -T^t^r— h (PGMEA) 2 m 
1 te*j&*U 1 0Mfi%^^7K^^ 10/zl ITL 

tt, -vy =ySSj8J:i^Sfif:2 0 0 0EBE6 0 
#(^^fe#-e^f^n— h Ufc^^ 1 2 0tT*3 05)» 

yy hy (ULVACI TESM-1J ) <7)S0^J:^ 
0. 0 7 ^ mT-fcofCo 
[0 0 4 5] -(3)«-?-jia<Ofi8i*fcJ:S vV* 




11 

mxM rx^-t-iooj £-^*u tommbk 
W (J eol« rj bx-5 o o o s i j ) tm^xto 

T/u-=— /u (IP A) -cm«i-^i:»^j»*BSItL.fca 
[0 0 4 6] 5 0 0 y ffitt 

o. 9 5t^i tf^/^s^^^s^^-r^mig© 

jBSftStfsi 000// c/cm 2 Mt^/^-yiix 

[0 04 7]fc JhBGV** — -V^UfcUv^ 
JHt^^:ov^rRJKtt>f (ULVACS 

TNLD-8 0 0J ) ^^T, C^Fs (1 6 s c c 
m) £ C H 2 F 2 (14sccm) ^ ( 3 s c c m) 

^•^^f^T. EE^JO. 6 Pa. 7yft^!7-15 0 

[0 0 4 8] 2 

>Ky ^f;U7x-;V->7^ (Mn=l. 3 2 X 1 0 4 , 
Mw/Mn = 1 . 94) 0. 5g, a -^nn7^JJ^ 
■fc^^/H. 2 5 g ^3 J;U?3 - ^ ^ ^ y a ^V^n fcVu 
K y ^ F^'>->7^0. 5g^a~^f/^f 1/^2. 30 

cmO/^Vyn (SS&iSS) ^7^S7y^fC 
AixT gmXSJKft * 3 Hff i >^#^ £ Bfcfc U fc^ £ 

o^g|^2 5 c m^Sitry^f 
^OB^lttl 0 5 Oin j/cm 2 t^ofc 0 

s^ffiM y ^-i(xs« i . o 5 g mm 

2 2. 1%) -Cfeofco 40 
[004 9] ^e/U%T% ^ 

^;V7x-;l/V7 V : a — ^ nn/^D /^S£j* ^VV : a 

h 77. 8:7. 9:1. 6:12. 7 ( 

'H-NMR^f)) tfe^ Mn=l. 0 2 X 1 0 4 . M 
w= 1 . 82X10\ Mw/Mn=l. 7 8T^o 

[00 5 0] (2) U>>* hli«(DiS 
-hie*fi^*5 Omg^nt'l/^U n — l-^e 
S*7A'X>—7A> h (PGMEA) ,2m so 




2002-196494 

12 

l Kiga* U 10 ms%^m^7k^^ 10 M ] ST b 

[0 0 5 1] (3)^n^f-^SR«fcJ:SV^ 

0. 1 Umtfeofc, «^j»B5feXtm«^<t9, Bf- 

[0 0 5 2] VftRUB&ttl 7 0^ C/cm 2 , y«tt 

1. 0 8X&Qs ltim<Dm¥Mimtfi?E.\<'i?xhkmi' 

'^/wm+mmat&Mm u*^ e> r * o ^kj^jba auk 

[0 0 5 3] £fc, m^HB3fe*^l OOO^C/cm 

[0 0 5 4] #C^. _hfE<ZV^ — -V^bfcU^ h« 
iKtJlov^T^Ett-f ^-V^iy^^^Stl (ULVACS 

TNLD-8 0 Oj ) SrfflWC, C4F8 (1 6 s c c 
m) ^CH 2 Fz. (1 4 s c cm) t^M ( 3 s c c m) 
<OM^tf^X\ JE^fO. 6Pa, 7^7^17-15 0 
OW, /^7^!7-4 0 OWC lftlffl K^^f^yf^ 

fc 0 

[0 0 5 5] HK«| 3 

(1) a-? u uT? y ^"/P/a— *^7U*f-V'>' 

fc. 

[0 0 5 6] (2) hffljS»<0MH. &tf&felij£* 

±IB*1^5 Omg h7X h^v->7^ (TEO 

s) somg^pfi/y^yn-zu l-^-y^^A- 

Ji— tvU 2 h (PGMEA) 2 m 1 Klffdv 

U 1 0S^%^®7k^S^r 10/tl ITLT, 

^coxKv^w^ h^^^fco r^a***2«p|B 
y = vSffi*3<t^3g»Eft2 o o oiiJtee o 

■C^tfVa— h VTcWZ 1 2 0tt3 0^f|»Ul/ 

^ h»Mtfc, ^*M60Mii:«^y ^y^ b y 

(ULVACg TESM-1J ) (Dmfe^VO. 08/! 
[0 0 5 7] Ojm^-a^ffiltlCiS h»JK^ 

a (JEOLS r J BX-5 0 0 OS I J ) ^^V>T^P 

r^n^^— i o oj ti»*bfctHc -rvyn.tvb 
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ta^-a- (i pa) -czL&irz km*m&m& L,tnu 

[0 0 5 8] m««<ojg|J$£®#S:£<ogS^£: 

mm^ytm&TF-to mm&mfetis z y g 0 & 

^*5i!9. IfMg(il4 0/iC/cm 2 , yffite 

i^jk^iw^ htm ^^(Dm^mmM^mn 

[00 5 9]fc _hfE<7V^ — ^V^UfcVS?;* 
Kfcot^TS/Stx^^V^^V^SIt (ULVACS 

TNLD-8 0 Oj ) &m^X^ CaFs (1 6 s c c 
m) ^CHzFz (1 4 s c cm) kMm (3 seem) 
^>^^^/^T% EE^O. 6Pa, ryrt^I7-15 0 

[0 0 6 0] H^!j4 

(l)^y ^ f/V7x^>7V/a-^PP7^ V J^k 

[00 6 1] (2) hllriMfeOflng 
±B*1^#5 Omg i:T h7^ h^V^ (TEO 

S) 5 Omg ^r^n e'l^v^y i — ^^vu 30 

x.— fvi- 2-T±T—h (PGMEA) 2mlC» 

u i oM%<0jfiBbk*«*i o/* iitu, mm 

[0 0 6 2] (3)y/w-yy>Jfe^J:5 bfcfiK<£>f£ 

0. I 0/imtfeof: 0 «^«#2fctf»«fcJ:!K 3f 

[0063] ®2i^ m&&(ommtmytmb<DM&& 

d>&39« 0. 7/zmC0L/S (^-f VTV K;*^— 

1. 1 8. ^£<^^>-^&Jfcfi4. 3 0T^ 
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[0 0 6 4] ^fc, JifE^^-^^^UfcUv 5 ^ b&m 
[0 0 6 5] £fc, Rv^httJRJc ^nA-e*^£ 
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(54) POSITIVE TYPE RESIST COMPOSITION AND PATTERNING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive type resist composition which is excellent in 
sensitivity, dry etching resistance, heat resistance, and has an analog characteristic of varying 
processing depths on exposure amount, and to provide a pattering method using the same. 
SOLUTION: The positive type resist composition (I) comprises (A) a vinyl copolymer containing 
an alkoxysilane group and (C) a curing catalyst. The positive type resist composition (II) 
comprises (A) a vinyl copolymer containing an alkoxysilane group, (B) a hydrolytic alkoxysilane 
or its low condensate, and (C) a curing catalyst. The patterning method uses the positive type 
resist composition (I) or the positive type resist composition (II). 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3in the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) An alkoxysilane radical content vinyl system copolymer and the positive-resist 
constituent characterized by containing the (C) curing catalyst. 

[Claim 2] The resist constituent according to claim 1 whose alkoxysilane radical content vinyl 
system copolymer (A) is a copolymer of the copolymer of alkoxysilane radical content (meta) 
acrylic ester and other vinyl system monomers or alkoxysilane radical content (meta) acrylic 
ester, polysilane, and other vinyl system monomers. 

[Claim 3] The resist constituent according to claim 2 which is chosen from the group which 
other vinyl system monomers become from the derivative of alpha-halogenation acrylic ester, 
alpha-cyano acrylic ester, acrylic ester (meta), an organic metal radical content vinyl system 
monomer, acrylonitrile (meta), styrene, and styrene and which is a kind at least 
[Claim 4] The resist constituent according to claim 2 whose copolymerization presentation of the 
copolymer of alkoxysilane radical content (meta) acrylic ester and other vinyl system monomers 
is vinyl system monomer =0.1-40:60-99.9 of alkoxysilane radical content (meta) acrylic 
esterothers in mol %. 

[Claim 5] The resist constituent according to claim 2 whose copolymerization presentation of the 
copolymer of alkoxysilane radical content (meta) acrylic ester, polysilane, and other vinyl system 
monomers is vinyl system monomer =0.1-30:1-90:1-98.9 of alkoxysilane radical content (meta) 
acrylic esterpolysilane:others in mol %. 

[Claim 6] The resist constituent according to claim 1 whose curing catalyst (C) is an acid 
catalyst or a base catalyst 

[Claim 7] The resist constituent according to claim 6 whose acid catalyst is a photo-oxide 
generating agent or a heat acid generator. 

[Claim 8] The resist constituent according to claim 1 which is carrying out 0.0001 -20 weight 
section combination of the curing catalyst (C) to the alkoxysilane radical content (copolymer A) 
100 weight section. 

[Claim 9] (A) An alkoxysilane radical content vinyl system copolymer, (B) hydrolysis nature 
alkoxysilane or its low condensate, and the positive-resist constituent characterized by 
containing the (C) curing catalyst 

[Claim 1 0] The resist constituent according to claim 9 whose alkoxysilane radical content 
copolymer (A) is a copolymer of the copolymer of alkoxysilane radical content (meta) acrylic 
ester and other vinyl system monomers or alkoxysilane radical content (meta) acrylic ester, 
polysilane, and other vinyl system monomers. 

[Claim 1 1] The resist constituent according to claim 10 which is chosen from the group which 
other vinyl system monomers become from the derivative of alpha-halogenation acrylic ester, 
alpha-cyano acrylic ester, acrylic ester (meta), an organic metal radical content vinyl system 
monomer, acrylonitrile (meta), styrene, and styrene and which is a kind at least 
[Claim 1 2] The resist constituent according to claim 10 whose copolymerization presentation of 
the copolymer of alkoxysilane radical content (meta) acrylic ester and other vinyl system 
monomers is vinyl system monomer =0.1-40:60-99.9 of alkoxysilane radical content (meta) 
acrylic esterothers in mol %. 
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[Claim 13] The resist co^^Lent according to claim 10 whose co^J^merization presentation of 
the copolymer of aikoxysilane radical content (meta) acrylic ester polysilane, and other vinyl 
system monomers is vinyl system monomer =0.1-30:1-90:1-98.9 of aikoxysilane radical content 
(meta) acrylic esterpolysilane:others in mol %. 

[Claim 14] The resist constituent according to claim 9 whose curing catalyst (C) is an acid 
catalyst or a base catalyst. 

[Claim 15] The resist constituent according to claim 14 whose acid catalyst is a photo-oxide 
generating agent or a heat acid generator. 

[Claim 16] The resist constituent according to claim 10 which is carrying out 0.0001-20 weight 
section combination of the 0.1 - 200 weight section and the curing catalyst (C) for hydrolysis 
nature aikoxysilane or its low condensate (B) to the aikoxysilane radical content (copolymer A) 
100 weight section. 

[Claim 17] The patterning approach characterized by not coat minding [ this ] an activity energy 
line through a mask, but applying and hardening a positive-resist constituent according to claim 1 
or 9, forming a resist coat on a base material, irradiating directly, developing negatives 
subsequently so that a desired pattern may be obtained, and forming a resist coat pattern. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the patterning approach using a new positive- 
resist constituent and this new. 
[0002] 

[Description of the Prior Art] Although micro processing of semiconductor devices, such as IC 
and LSI, is performed by the lithography which generally uses ultraviolet-rays exposure and a 
photoresist, it needs to raise whenever [ detailed ], and precision of processing for high 
integration of LSI. It considers as the approach of making such micro-machining possible, and 
radiation mold lithography, such as electron beam lithography and X ray lithography, attracts 
attention. 

[0003] In electron beam lithography, the beam divergence (divisor of 10nm) in the inside of a 
resist determines resolution, and micro processing 0.1 micrometers or less is possible current. 
Although there are a point beam method, an adjustable plastic surgery beam method, a partial 
package imprint method, etc. as electron-beam-lithography method, since the throughput is low, 
it is extent currently used for the development prototype of LSI other than the production ASIC 
of small quantity many forms, the object for masks, the object for phase-shifter processing, for 
electron ray direct writing, etc. However, it is observed also as the micro-processing approach of 
the optical element centering on quartz glass with progress of not only the pattern formation of 
a semiconductor device or an integrated circuit but an optical-communication technique. 
[0004] By the exposure of an electron beam or an X-ray, the positive resist used for these 
electron-beam lithography serves as a lifting low-molecular-weight object in a decomposition 
reaction, and changes solubility to a developer, i.e., an organic solvent and an alkali water 
solution. What uses Pori (methyl methacrylate) (PMMA) as a principal component as a 
representative of the positive resist for electron rays of marketing already put in practical use is 
mentioned. Although this resist has the analog-property in which the processing depth differs 
according to electron ray light exposure and can apply it to the lithography process of an optical 
element, it is still inadequate from points, such as proximity effect correction to electron ray 
sensibility, dry etching resistance, thermal resistance, adhesion with a base material or the 
vacuum evaporationo film, and an electron ray. Moreover, although the positive resist for 
electron rays of marketing which uses the copolymer (P (alpha-MSt-co-MCIA)) of alpha-chloro 
methyl acrylate and alpha methyl styrene as a principal component is a high resist of electron 
ray sensibility and contrast, the above-mentioned analog nature is lacked. 
[0005] As mentioned above, although the various positives resist for electron rays were 
marketed, there was no positive resist which shows sufficient engine performance in respect of 
the proximity effect correction to dry etching resistance, the analog nature from which the 
processing depth differs according to light exposure, thermal resistance, adhesion with a base 
material or the vacuum evaporationo film, and an electron ray etc. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is excellent in the 
contiguity amendment effectiveness over adhesion with sensibility, dry etching resistance. 
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thermal resistance, a ba^^^aterial, etc., and an electron ray etc.^^l is to offer the patterning 
approach using the new positive-resist constituent and this new which have the analog-property 
in which the processing depth moreover differs according to the light exposure of an activity 
energy line. 
[0007] 

[Means for Solving the Problem] this invention person inquired wholeheartedly that the positive- 
resist ingredient which can conquer said conventional trouble should be developed, maintaining 
the electron ray sensibility and definition of a resist which use vinyl system polymers, such as 
PMMA and P (alpha-MSt-co-MCIA), as a principal component. Consequently, according to the 
positive-resist constituent containing an alkoxysilane radical content vinyl system copolymer and 
a curing catalyst, these and hydrolysis nature alkoxysilane, or its low condensate, and the 
patterning approach which used these for the list, based on a header and this, it came to 
complete this invention for the ability of said purpose to be attained. 

[0008] That is, this invention relates to (A) alkoxysilane radical content vinyl system copolymer 
and the positive-resist constituent (I) characterized by containing the (C) curing catalyst. 
[0009] Moreover, this invention relates to (A) alkoxysilane radical content vinyl system 
copolymer, (B) hydrolysis nature alkoxysilane or its low condensate, and the positive-resist 
constituent (II) characterized by containing the (C) curing catalyst. 

[0010] Furthermore, on a base material, this invention applies and hardens the above (I) or the 
positive-resist constituent of (II), forms a resist coat, it does not coat mind [ this ] an activity 
energy line through a mask, but directly, it is irradiated, subsequently is developed and relates 
also to the patterning approach characterized by forming a resist coat pattern so that a desired 
pattern may be obtained. 

[0011] Especially these resist constituents and the patterning approach of this invention are 
suitable for production of the diffracted-light study component as which analog configurations, 
such as a diffraction grating and CGH (Computer Generated Hologram), are required, and the 
application to the duplicate technique using electrocasting which is needed in order to mass- 
produce electronic parts, such as a semiconductor circuit pattern. In addition, the resist coats 
obtained with the above-mentioned resist constituent (II) are the vinyl system copolymer of an 
organic component, and the complex with which the silica of a mineral constituent etc. was 
distributed with the molecular level through covalent bond, and can be called organic - inorganic 
hybrid material. 
[0012] 

[Embodiment of the Invention] A copolymer (A) constructs a bridge and the positive-resist 
constituent (I) of this invention forms a hardening resist coat, when an alkoxysilane radical 
content vinyl system copolymer (A) and a curing catalyst (C) are contained and the alkoxysilane 
radical of the (A) component hydrolyzes and condenses. 

[0013] As the above-mentioned alkoxysilane radical content vinyl system copolymer (A), the 
copolymer of the copolymer of alkoxysilane radical content (meta) acrylic ester and other vinyl 
system monomers, alkoxysilane radical content (meta) acrylic ester, polysilane, and other vinyl 
system monomers etc. is desirable, for example. 

[0014] As alkoxysilane radical content (meta) acrylic ester which is the monomer component of 
the above-mentioned copolymer, 3-methacryloxy propyl trimethoxysilane, 3-methacryloxypropyl 
triethoxysilane, 3-methacryloxy propyl methyl dimethoxysilane, 3- 
acryloxyprophyltrimethoxysilane, 3-acryloxyprophyltriethoxysilane, 3- 
acryloxypropylmethyldimethoxysilane, etc. are mentioned, for example. 

[0015] Moreover, as other vinyl system monomers, alpha-halogenation acrylic ester, alpha-cyano 
acrylic ester, acrylic ester (meta), an organic metal radical content vinyl system monomer, 
acrylonitrile (meta), styrene, a styrene derivative, etc. can be mentioned, for example. 
[001 6] More specifically alpha-chloro methyl acrylate, alpha-chloro ethyl acrylate, alpha- 
halogenation acrylic esteralpha-cyano methyl acrylates, such as alpha-chloro acrylic acids 2 and 
2. 2-trichloroethyl, alpha-chloro acrylic acids 2 and 2, and 2-trifIuoro ethyl, alpha-cyano acrylic 
ester, such as alpha-cyano ethyl acrylate and alpha-cyano acrylic-acid n-butyl; A methyl 
acrylate, The alkyl ester of acrylic acids (meta), such as an ethyl acrylate, a methyl 
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methacrylate, and ethyl 




lacrylate, The aryl ester of acrylic ac 




meta), such as acrylic-acid 



phenyl and methacrylic-acid phenyl, The aralkyl ester of acrylic acids (meta), such as acrylic- 
acid benzyl and methacrylic-acid benzyl, The cycloalkyl ester of acrylic acids (meta), such as 
acrylic-acid cyclohexyl and cyclohexyl methacrylate, Methacrylic acids 2 and 2, 2-trichloroethyl, 
methacrylic acid 1H and 1 H-pentafluoro propyl, Methacrylic acids 1H and 1H, 3H-hexafluoro 
butyl, methacrylic acids 2 and 2, 2-trifluoro ethyl, Acrylic acids 2 and 2, 2-trichloroethyl, acrylic 
acid 1 H and 1 H-pentafluoro propyl, Acrylic ester, such as halogenation alkyl ester of acrylic 
acids (meta), such as acrylic acids 1H and 1 H, 3H-hexafluoro butyl, acrylic acids 2 and 2, and 2- 
trifluoro ethyl, (meta); Meta-chestnut ROKISHI tributyltin, acryloxy tributyltin, Organic metal 
radical content vinyl system monomers, such as a meta-KURIROKISHI trimethyl silane; styrene 
derivatives, such as acrylonitrile, methacrylonitrile; styrene; alpha methyl styrene, and p-t-butyl 
styrene, etc. can be mentioned. 

[001 7] Moreover, the polysilane which is the constituent of a copolymer (A) functions as a block 
component. As this polysilane, Pori (dimethylsilane), Pori (G n-hexyl silane), Pori (methylphenyl 
silane), Pori (diphenyl silane), Pori (n-propyl phenylsilane), etc. can use these copolymers etc. As 
these polysilane, what has the molecular weight of about 100 to 200000 range is desirable. The 
above-mentioned polysilane is usually introduced as a block component through the molecular- 
weight fall by joint cleavage in the time of composition of a copolymer. Especially as the above- 
mentioned polysilane, the thing containing a phenyl group is desirable as a raw material of the 
positive-resist ingredient of this invention. 

[0018] It is mol%, as for the copolymerization presentation of the copolymer of the alkoxysilane 
radical content (meta) acrylic ester which is an alkoxysilane radical content vinyl system 
copolymer (A), and other vinyl system monomers, it is desirable that it is about [ of alkoxysilane 
radical content (meta) acrylic esterrothers ] vinyl system monomer =0.1-40:60-99.9, and it is 
usually more desirable that it is one to 20:80 to about 99. 

[0019] Moreover, it is mol%, as for the copolymerization presentation of the copolymer of the 
alkoxysilane radical content (meta) acrylic ester which is an alkoxysilane radical content vinyl 
system copolymer (A), polysilane, and other vinyl system monomers, it is desirable that it is 
about [ of alkoxysilane radical content (meta) acrylic esterpolysilane macro monomerothers ] 
vinyl system monomer =0.1-30:1-90:1-98.9, and it is usually more desirable that it is five to 
20:50 to 80:5 to about 40. 

[0020] The copolymer of the alkoxysilane radical content (meta) acrylic ester which is an 
alkoxysilane radical content vinyl system copolymer (A), and other vinyl system monomers adds 
a thermal polymerization initiator or a photopolymerization initiator to for example, alkoxysilane 
radical content (meta) acrylic ester and other vinyl system monomers, and irradiates and 
compounds heating or ultraviolet radiation to them, respectively. In the usual case, a radical 
polymerization method is used and it is lauroyl peroxide, benzoyl-peroxide, peroxidation 3, 4- 
dichlorobenzoyl, 1, and 1-G t-butylperoxy as a thermal polymerization initiator. - Although azo 
compounds, such as - azobisisobutyronitril, and peroxides [, such as a 3, 3, and 5-trimethyl 
cyclohexane, ] and 2, and 2 '2, 2-azobis (2,4-dimethylvaleronitrile), are typical, it is not limited 
especially and compounded by the bulk-polymerization method or the solution polymerization 
method. As a photopolymerization initiator, a benzoin ethyl ether, benzoin n-butyl ether, benzo 
FENNON, 2, and 2-dimethoxy 2-phenyl acetophenone, screw (2, 4, 6-trimethyl benzoyl)-phenyl 
phosphine oxide, a chloro thioxan ton. etc. can be used. Organic solvents, such as benzene, 
toluene, a xylene, an acetone, a methyl ethyl ketone, methyl isobutyl ketone, a cyclohexanone, 
and acetic-acid methyl cellosolve, are used for the solvent of solution polymerization. Although 
polymerization temperature, polymerization time amount, etc. change with the monomers and 
solvents to be used, as heating polymerization temperature, 3-24 hours is desirable as 40-80 
degrees C and polymerization time amount. 

[0021] Moreover, the copolymer of the alkoxysilane radical content (meta) acrylic ester which is 
an alkoxysilane radical content vinyl system copolymer (A), polysilane, and other vinyl system 
monomers is suitably compoundable using for example, a photopolymerization method. This 
approach uses the reaction which polysilane decomposes by ultraviolet radiation and generates a 
silyl radical. Alkoxysilane radical content (meta) acrylic ester, polysilane, and other vinyl system 
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monomers are melted to^Wblvent, and ultraviolet radiation is irracrarced and is carried out to 
photopolymerization. Although the usual high-pressure mercury-vapor lamp is used as a source 
of ultraviolet radiation, as long as it cuts Si-Si association and starts the radical polymerization 
of a vinyl system monomer, you may be other light sources. Although the irradiation time of 
ultraviolet radiation and the class of solvent change with concentration of the class of starting 
material, a preparation ratio, and a solution, toluene and alpha methyl styrene of a solvent are 
[ ultraviolet radiation irradiation time ] desirable for 10 to 60 minutes. 

[0022] An acid catalyst or a base catalyst can be used as a curing catalyst (C). Although a 
hydrochloric acid, a sulfuric acid, an acetic acid, a phosphoric acid, p-toluenesulfonic acid, etc. 
can be used and sodium-hydroxide, ammonia, tetramethylammonium hydroxide, triethylamine, 
triethanolamine, 1 , and 8-diazabicyclo [5, 4, 0]-7-undecene etc. can be used as a base catalyst 
as an acid catalyst, for example, it is not limited especially. 

[0023] Moreover, a photo-oxide generating agent or a heat acid generator can also be used as 
an acid catalyst which is a curing catalyst. As such a photo-oxide generating agent, for example 
Triphenylsulfonium hexafluorophosphate, Tolyl cumyl iodonium tetrakis (pentafluorophenyl) 
borate, Triphenylsulfonium hexafluoroantimonate, 4-(n-octyloxy phenyl) phenyliodonium 
hexafluoroantimonate, etc. can be used. As a **** acid generator, it is 2-butenyM-tetrahydro 
thio FENIUMU hexafluoroantimonate and 3, for example. - Methyl-2-butenyl-1-tetrahydro thio 
FENIUMU hexafluoroantimonate etc. can be used. 

[0024] Although especially the blending ratio of coal of each component of the positive-resist 
constituent (I) of this invention is not limited but it can change variously according to the 
purpose, it is usually desirable 0.0001 - 20 weight section extent and to carry out 0.001-10 
weight section combination of the curing catalyst (C) especially to the alkoxysilane radical 
content (copolymer A) 100 weight section. 

[0025] The positive-resist constituent (II) of this invention (A) alkoxysilane radical content vinyl 
system copolymer, (B) contain hydrolysis nature alkoxysilane or its low condensate, and the (C) 
curing catalyst, and by the sol-gel reaction by hydrolysis and condensation of the alkoxysilane 
radical of the (A) component, and hydrolysis and condensation of the (B) component The 
hardening resist coat which is organic-inorganic hybrid material formed by a silica etc. carrying 
out covalent bond to a copolymer (A) is formed. 

[0026] (A) alkoxysilane radical content vinyl system copolymer and the (C) curing catalyst in the 
above-mentioned positive-resist constituent (II) are the same as that of each component in said 
resist constituent (I). 

[0027] Moreover, all types of thing can be used as (B) hydrolysis nature alkoxysilane or its low 
condensate. Specifically A tetramethoxy silane, a tetra-ethoxy silane, tetra-isopropoxysilane, 
Tetra-acetoxysilane, methyl trimetoxysilane, methyl triethoxysilane, A methyl (2-methoxyethoxy) 
silane, silicic-acid methyl, an ethyl silicate, Phenyl trimethoxysilane, phenyl triethoxysilane, 
diphenyl dimethoxysilane, 3-glycidoxypropyltrimetoxysilane, 2-(3, 4-epoxycyclohexyl) ethyl 
trimethoxysilane, Extensive compounds, such as N-3-(aminoethyl)-3-aminopropyl 
trimethoxysilane and 3-mercapto propyltrimethoxysilane, and those partial hydrolysates can use 
it as independent or mixture. 

[0028] Although especially the blending ratio of coal of each component of the positive-resist 
constituent (II) of this invention is not limited but can be variously changed according to the 
purpose Usually, the alkoxysilane radical content (copolymer A) 100 weight section is received. It 
is desirable in hydrolysis nature alkoxysilane or its low condensate (B) 0.0001 - 20 weight 
section extent and to carry out 0.001-10 weight section combination of 0.1 - 200 weight section 
extent especially the 10-150 weight section, and the curing catalyst (C) especially. 
[0029] The positive-resist constituent (I) of this invention and (II) can be suitably prepared by 
melting said vinyl system copolymer (A) and a curing catalyst (C) or said vinyl system copolymer 
(A), hydrolysis nature alkoxysilane or its low polymerization object (B), and a curing catalyst (C) 
to a solvent, and, for example, using them as a solution-like constituent. Especially the solid 
content concentration of the constituent obtained is not limited, but is suitably determined 
according to the method of application etc. Moreover, the constituent of this invention prepares 
the curing catalyst (C) and the other component from a viewpoint of storage stability as a 2 
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liquid type put into the s^Wrate container, and mixing at the time^^jse is desirable. As the 
above-mentioned solvent, they are toluene, a tetrahydrofuran, a methyl ethyl ketone, methyl 
isobutyl ketone, a cyclohexanone, ethyl acetate, n-butyl acetate, ethyl lactate, acetic-acid 
methyl cellosolve, and propylene glycol, for example. 1-monomethyl ether 2-acetate etc. can be 
used suitably. 

[0030] The positive-resist constituent of this invention can be suitably used, in order to usually 
form a resist coat pattern as follows. That is, a resist coat pattern can be suitably formed by 
applying and hardening the positive-resist constituent (I) of this invention, or (II), forming a resist 
coat on a base material, not minding an activity energy line through a mask on this coat front 
face, but irradiating directly and subsequently developing negatives so that a desired pattern may 
be obtained. 

[0031] Especially as the above-mentioned base material, although not limited, a silicon substrate, 
a quartz substrate, a glass substrate, etc. are mentioned, for example. 
[0032] A well-known approach can be applied as the method of application of a resist 
constituent, for example, the approach of a spin coat, a DIP coat, a spray coat, etc. can be used. 
Moreover, spreading thickness is hardening thickness and it is usually suitable for it to be 
referred to as about 0.01-1 micrometer. 

[0033] Hardening of a resist constituent may be heated if needed, although it can carry out by 
drying after spreading. Thereby, a hardening resist coat is formed. However, when a photo-oxide 
generating agent or a heat acid generator is used as an acid catalyst which is a curing catalyst, it 
is required to make it harden with an ultraviolet radiation exposure or heating. What is necessary 
is just to determine suitably the exposure in this case, and heating conditions according to the 
class and amount of a photo-oxide generating agent or a heat acid generator. 
[0034] The above-mentioned hardening takes place as follows. That is, in the case of a positive- 
resist constituent (I), when the alkoxysilane radical in an alkoxysilane radical content vinyl 
system copolymer (A) hydrolyzes and condenses according to an operation of a curing catalyst 
(C), a copolymer (A) constructs a bridge and a hardening resist coat is formed. 
[0035] Moreover, in the case of a positive-resist constituent (II), the hardening resist coat a 
copolymer (A), whose silica, etc. are organic - inorganic hybrid materials formed by carrying out 
covalent bond is formed of an operation of the (C) curing catalyst by the sol-gel reaction by 
hydrolysis and condensation, and hydrolysis and condensation of hydrolysis nature alkoxysilane 
or a low condensate (B) of the alkoxysilane radical in an alkoxysilane radical content vinyl 
system copolymer (A), especially in this case, a resist constituent (sol) should pass hydrolysis 
and a condensation reaction (gelation reaction) — covalent bond will arise through an oxygen 
atom between a metal atom and a copolymer, and the hybrid thin film which the organic 
component and the mineral constituent combined with the molecular level will be produced by 
advancing condensation by heating further. 

[0036] An activity energy line is not hardening resist minded through a mask on this coat front 
face so that a desired pattern may be obtained, but directly, it irradiates and can carry out by 
adopting a well-known approach conventionally as an approach of subsequently developing. 
[0037] Especially as an activity energy line, although are not limited, and an electron ray, 
ultraviolet rays, a radiation, etc. can be used, it is desirable to use an electron ray and ultraviolet 
rays. Usually, when using an electron ray, direct writing is carried out without a mask, and when 
using ultraviolet rays, it irradiates through a photo mask. Light exposure is suitably determined 
according to the class of activity energy line, the component of a resist constituent, etc. When 
the copolymer (A) which used polysilane as a component of a resist constituent is contained 
here, based on polysilane decomposing by ultraviolet radiation exposure, an ultraviolet radiation 
exposure image can perform patterning for a resist coat, and the combination of a UV irradiation 
image and electron beam lithography is also possible. 

[0038] Development is usually performed by probing an exposure part using developers, such as 
an organic solvent and an alkali water solution. Especially as an organic solvent which is a 
developer, although not limited, ethanol, n-propyl alcohol, isopropyl alcohol, methyl isobutyl 
ketone, a methyl ethyl ketone, a tetrahydrofuran, toluene, a xylene, etc. can be mentioned, for 
example. Moreover, especially as an alkali water solution which is a developer, although not 
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limited, about 0.5 - 10% ^^^e weight of the water solution of orgl^^base nature compounds, 
such as inorganic base nature compounds, such as a sodium hydroxide, a potassium hydroxide, 
and a sodium carbonate, and tetramethylammonium hydroxide, tetrabutylammonium hydroxide, 
triethanolamine, can be mentioned, for example. 

[0039] A resist coat pattern is formed of the above-mentioned development, and patterning of a 
positive type can be performed. 

[0040] After obtaining a resist coat pattern by the above, according to a well-known approach, 
etching and exfoliation may be performed and metal vacuum evaporationo and lift off may be 
performed. As the etching approach of a base material, wet etching may be used and the dry 
etching by the plasma or acceleration ion may be used. As a metal in the case of carrying out 
metal vacuum evaporationo, aluminum, nickel, gold, an indium, silver, magnesium, etc. can be 
mentioned, for example. 
[0041] 

[Example] Hereafter, an example and the example of a comparison are given and this invention is 
explained much more concretely. However, this invention is not restricted by the following 
examples. 

[0042] 3.6g [ of alpha-chloro methyl acrylates ], 8.3g [ of alpha methyl styrene ], 3- 
methacryloxy-propyl-trimethoxysilaneg [ 0.25 ] and 2, and 2-azobis (2,4-dimethylvaleronitrile) 
0.6g was put into the flask furnished with synthetic calcium chloride tubing and the agitator of an 
example 1(1) alpha-chloro methyl acrylate / alpha methyl styrene / 3-methacryloxy-propyl- 
trimethoxysilane copolymer, and it considered as the solution. It agitated at 65 degrees C for 5 
hours, blowing nitrogen gas. Then, the generated polymer was settled by n-hexane. 
Reprecipitation purification was carried out and the polymer yield after desiccation was 6.5g 
(53.5% of yield). 

[0043] The presentation of the obtained copolymer was mol%, it was alpha-chloro methyl- 
acrylate:alpha-methyl-styrene:3-methacryloxy-propyl-trimethoxysilane =18.7:78.9:2.4 (from 1 H- 
NMR), and molecular weight was Mn=3400, Mw=5300, and Mw/Mn=1.56. 

[0044] (2) It is propylene glycol in the 50mg of the production above-mentioned copolymers of 
the resist coat by preparation of a resist constituent and the siloxane bridge formation using an 
acid catalyst. 1-monomethyl ether It melted to 2-acetate (PGMEA) 2ml, 10micro of 10% of the 
weight of hydrochloric-acid water solutions was dropped I times, and the solution-like positive- 
resist constituent was obtained. After agitating this constituent at a room temperature for 2 
hours, it filtered with the filter. And after carrying out a spin coat to a silicon substrate and a 
quartz substrate on the conditions for 2000 rotation 60 seconds, it heated for 30 minutes at 120 
degrees C, and the resist coat was produced. The thickness of this coat was 0.07 micrometers 
from measurement of ellipsometry (product made from ULVAC "ESM-1 "). 

[0045] (3) The "S pay sir 100" by NITTO DENKO was applied as antistatic film on patterning of 
the resist coat by the exposure of an electron ray, and the resist coat on a dry etching quartz 
substrate, and the electron ray with an acceleration voltage of 50kV was irradiated using 
electron-beam-lithography equipment (product made from JEOL "JBX-5000SI"). After removing 
"the S pay sir 100" by washing by pure water, when negatives were developed by isopropyl 
alcohol (IPA), the part which irradiated the electron ray dissolved and the desired pattern was 
formed. 

[0046] Electron ray sensibility was 500microC/cm2, the gamma value was 0.95, and the analog- 
sensitivity curve was acquired, maintaining the electron ray sensibility of the commercial positive 
resist for electron rays, and this level which uses a vinyl system polymer as a principal 
component. Moreover, the failure by the pattern was not seen for electron ray light exposure in 
the 1000microC/cm2 neighborhood, either, but control of the proximity effect was checked. 
[0047] Next, dry etching was performed for 1 minute the pressure of 0.6Pa, antenna power 
1500W, and bias power 400W using the reactive ion etching system (product made from ULVAC 
"NLD-800") by the mixed gas of C4F8 (16sccm), CH2F2 (14sccm), and oxygen (3sccm) about 
the above-mentioned resist coat which carried out patterning. The etch selectivity with a quartz 
is 3.05 and its dry etching resistance improved compared with the positive resist for electron 
rays of marketing which uses a vinyi system polymer as a principal component. 
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[0048] Synthetic poly m^^lphenyl silane (Mn=1 .32x1 04, Mw/Mn^^) 0.5g [ of an example 2(1) 
poly methylphenyl silane / alpha-chloro methyl acrylate / alpha methyl styrene / 3- 
methacryloxypropyl triethoxysilane copolymer], 1 .25g [ of alpha-chloro methyl acrylates ], and 
3-methacryloxy-propyl-trimethoxysilane 0.5g was melted to 2.5g of alpha methyl styrene. The 
solution was put into the Pyrex (trademark) glass ampoule tubing with a die length [ of 10cm ], 
and a diameter of 1.5cm, and after removing deed dissolved oxygen 3 times, the reduced 
pressure sealed tube of the freezing vacuum deairing was carried out. The high pressure mercury 
vapor lamp was used for this ampul tubing, and ultraviolet radiation was irradiated for 60 minutes. 
Performing the exposure by having installed ampul tubing in the location whose distance from 
the lamp of this mercury-vapor lamp is 25cm, the light exposure was 1050 mJ/cm2. Then, the 
generated polymer was settled by n-hexane. Reprecipitation purification was carried out and the 
polymer yield after desiccation was 1.05g (22.1% of yield). 

[0049] It was mol%, and the presentation of the obtained copolymer was methylphenyl 
silane:alpha-chloro methyl-acrylate:alpha-methyl-styrene:3-methacryloxy-propyl- 
trimethoxysilane =77.8:7.9:1.6:12.7 (from 1 H-NMR), and were Mn=1.02x104, Mw=1.82x104, and 
Mw/Mn=1.78. 

[0050] (2) It is propylene glycol in the 50mg of the preparation above-mentioned copolymers of a 
resist constituent. 1-monomethyl ether It melted to 2-acetate (PGMEA) 2ml, 10micro of 10% of 
the weight of hydrochloric-acid water solutions was dropped I times, and the solution-like 
positive-resist constituent was obtained. 

[0051] (3) It carried out on production of the resist coat by siloxane bridge formation, patterning 
by the electron ray, and the same conditions as the dry etching example 1. The thickness of a 
resist coat was 0.1 1 micrometers. The desired pattern was formed of electron beam lithography 
and development. 

[0052] Electron ray sensibility was 1 70microC/cm2, the gamma value was 1.08, and the analog- 
sensitivity curve was acquired, maintaining the electron ray sensibility of the commercial positive 
resist for electron rays, and this level. 

[0053] Moreover, the failure by the pattern was not seen for electron ray light exposure in the 
1000microC/cm2 neighborhood, either, but control of the proximity effect was checked. 
[0054] Next, dry etching was performed for 1 minute the pressure of 0.6Pa, antenna power 
1500W, and bias power 400W using the reactive ion etching system (product made from ULVAC 
"NLD-800") by the mixed gas of C4F8 (16sccm), CH2F2 (14sccm), and oxygen (3sccm) about 
the above-mentioned resist coat which carried out patterning. The etch selectivity with a quartz 
is 3.27 and its dry etching resistance improved compared with the positive resist for electron 
rays of marketing which uses a vinyl system polymer as a principal component. 
[0055] As an example 3(1) alpha-chloro methyl acrylate / alpha methyl styrene / a 3- 
methacryloxy-propyl-trimethoxysilane copolymer, the copolymer obtained in the example 1 (1) 
was used. 

[0056] (2) It is propylene glycol about the 50mg of the production above-mentioned copolymers 
of a resist coat, and tetra-ethoxy silane (TEOS) 50mg by preparation of a resist constituent and 
the sol-gel method using an acid catalyst. 1-monomethyl ether It melted to 2-acetate (PGMEA) 
2ml, 10micro of 10% of the weight of hydrochloric-acid water solutions was dropped I times, and 
the solution-like positive-resist constituent was obtained. After agitating this constituent at a 
room temperature for 2 hours, it filtered with the filter. And after carrying out a spin coat to a 
silicon substrate and a quartz substrate on the conditions for 2000 rotation 60 seconds, it 
heated for 30 minutes at 120 degrees C, and the resist coat was produced. The thickness of this 
coat was 0.08 micrometers from measurement of ellipsometry (product made from ULVAC 
"ESM-1"). 

[0057] (3) The "S pay sir 100" by NITTO DENKO was applied as antistatic film on patterning of 
the resist coat by the exposure of an electron ray, and the resist coat on a dry etching quartz 
substrate, and the electron ray with an acceleration voltage of 50kV was irradiated using 
electron-beam-lithography equipment (product made from JEOL "JBX-5000SI"). After removing 
"the S pay sir 100" by washing by pure water, when negatives were developed by isopropyl 
alcohol (IPA), the part which irradiated the electron ray dissolved and the desired pattern was 
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formed. 

[0058] The sensitivity curve which shows the relation between the thickness after development 
and light exposure to drawing 1 was shown. In drawing 1 , an axis of ordinate shows a remaining 
rate of membrane, and an axis of abscissa shows light exposure. Measurement of thickness was 
performed using the phase interference type optical microscope of Zygo. The passage clearer 
than drawing 1 , electron ray sensibility was 140microC/cm2, the gamma value was 1.50, and the 
analog-sensitivity curve was acquired, maintaining the electron ray sensibility of the commercial 
positive resist for electron rays, and this level which uses a vinyl system polymer as a principal 
component. Moreover, the failure by the pattern was not seen for electron ray light exposure in 
the 1000microC/cm2 neighborhood, either, but control of the proximity effect was checked. 
[0059] Next, dry etching was performed for 1 minute the pressure of 0.6Pa, antenna power 
1500W, and bias power 400W using the reactive ion etching system (product made from ULVAC 
"NLD-800") by the mixed gas of C4F8 (16sccm), CH2F2 (14sccm), and oxygen (3sccm) about 
the above-mentioned resist coat which carried out patterning. The etch selectivity with a quartz 
is 3.42 and its dry etching resistance improved compared with the positive resist for electron 
rays of marketing which uses a vinyl system polymer as a principal component. 
[0060] As an example 4(1) poly methylphenyl silane / alpha-chloro methyl acrylate / alpha 
methyl styrene / a 3-methacryloxypropyl triethoxysilane copolymer, the copolymer obtained in 
the example 2 (1) was used. 

[0061] (2) It is propylene glycol about the 50mg of the preparation above-mentioned copolymers 
of a resist constituent, and tetra-ethoxy silane (TEOS) 50mg. 1-monomethyl ether It melted to 
2-acetate (PGMEA) 2ml, 10micro of 10% of the weight of hydrochloric-acid water solutions was 
dropped I times, and the solution-like positive-resist constituent was obtained. 
[0062] (3) It carried out on production of the resist coat by the sol-gel method, patterning by the 
electron ray, and the same conditions as the dry etching example 3. The thickness of a resist 
coat was 0.10 micrometers. The desired pattern was formed of electron beam lithography and 
development. v 

[0063] The sensitivity curve which shows the relation between the thickness after development 
and light exposure to drawing 2 was shown. In drawing 2 , an axis of ordinate shows a remaining 
rate of membrane, and an axis of abscissa shows light exposure. Measurement of thickness was 
performed using the phase interference type optical microscope of Zygo. The passage clearer 
than drawing 2 , 0.7-micrometer last shipment (Rhine and tooth space) resolved, it was electron 
ray sensibility C/cm2 of 140micro, and the etch selectivity of the gamma value with 1.18 and a 
quartz was 4.30, and the analog-sensitivity curve was acquired, maintaining the electron ray 
sensibility of the commercial positive resist for electron rays, and this level. Moreover, the failure 
by the pattern was not seen for electron ray light exposure in the 1 000microC/cm2 
neighborhood, either, but control of the proximity effect was checked. And the dry etching 
resistance of the resist coat which carried out patterning improved. 

[0064] Moreover, although aluminum was vapor-deposited on the resist coat which carried out 
[ above-mentioned ] patterning, the crack was not seen on the front face, but heat-resistant 
improvement was checked compared with the conventional resist which uses PMMA as a 
principal component. 

[0065] Moreover, 100-micrometer last shipment revolving by development for 60 seconds on this 
resist coat, after [ IPA ] irradiating ultraviolet radiation (141 mJ/cm2) using "SPOT CURE SP- 
V" by USHIO through a chromium mask, and exposing on it at ultraviolet radiation was checked. 
[0066] Preparation methacrylic-acid 1H of composition [ of example 5(1) methacrylic-acid 1H 
and 1 H-pentafluoro propyl / alpha methyl styrene / 3-methacryloxy-propyl-trimethoxysilane 
copolymer] and resist constituent and 1 H-pentafluoro propyl 7.29g, 7.08g of alpha methyl 
styrene, 3-methacryloxy propyl trimethoxysilane 2.43g and 2, and the solution into which 2- 
azobis (2,4-dimethylvaleronitrile) 0.4g was put were used as a raw material. The synthetic 
approach is the same as that of an example 1. The polymer yield after desiccation was 2.89g 
(17.2% of yield). 

[0067] It was mol%, and the presentations of the obtained copolymer were methacrylic-acid 1 H 
and 1 H-pentafluoro propyl:alpha-methyl-styrene:3-methacryloxy-propyl-trimethoxysilane 
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=30:60:10 (from 1 H-NMwfcnd were Mn=1.91x104, Mw=2.85x1 04,^fc Mw/Mn=1 .49. 

[0068] The positive-resist constituent was obtained by the same combination as an example 3 

using the above-mentioned copolymer. 

[0069] (2) It carried out on the same conditions as production of the resist coat by the sol-gel 
method, and the patterning example 3 by the electron ray. Like the example 3, the measured 
electron ray sensibility is 1 000microC/cm2, a gamma value is 1.04, and the analog-sensitivity 
curve was acquired. 

[0070] Example 6 (1) alpha methyl styrene /alpha - Composition [ of a chloro methyl aery late / 
3-methacryloxy propyl trim ethoxysi lane / meta-chestnut ROKISHI tributyltin copolymer] and 
2.07g [ of preparation alpha methyl styrene of a resist constituent ], 0.91 g [ of alpha-chloro 
methyl acrylates ], and 3-methacryloxy-propyl-trimethoxysilane 0.61 g, meta-chestnut ROKISHI 
tributyltin 2.81 g and 2, and the solution that dissolved 2 -azobisisobutyronitril 57mg in toluene 
5ml were used as a raw material. The synthetic approach is the same as that of an example 1. 
The polymer yield after desiccation was 1.6g (25.0% of yield). 

[0071] When the molecular weight of the obtained copolymer was measured, it was Mn=5.82x103, 
Mw=1.30x104, and Mw/Mn=2.24. Moreover, it checked that the tin atom contained in the 
copolymer frame by measurement of X linear-light electron spectrum (XPS) of this copolymer. 
[0072] The positive-resist constituent was obtained by the same combination as an example 3 
using the above-mentioned copolymer. 

[0073] (2) It carried out on production of the resist coat by the sol-gel method, patterning by the 
electron ray, and the same conditions as the dry etching example 3. Like the example 3, the 
measured electron ray sensibility is 400microC/cm2, a gamma value is 0.83, and the analog- 
sensitivity curve was acquired. Moreover, as a result of performing dry etching on the same 
conditions as an example 1 , the selection ratio with a quartz was 3.65. 

[0074] Composition [ of the example 7 (1) methacrylic acids 1H and 1H, and a 3H-hexafluoro 
butyl / 3-methacryloxy-propyl-trimethoxysilane copolymer ] and preparation methacrylic-acids 
[ of a resist constituent ] 1 H and 1 H, and 3H-hexafluoro butyl 4.5g, 3-methacryloxy propyl 
trimethoxysilane 0.49g and 2, and the solution that put 2 '-azobis (2,4-dimethylvaleronitrile) 50mg 
into toluene 5ml were used as a raw material. The synthetic approach is the same as that of an 
example 1. The polymer yield after desiccation was 3.5g (70.1% of yield). 

[0075] It was mol%, and the presentations of the obtained copolymer were methacrylic acids 1H 
and 1H and 3H-hexafluoro butyl:3-methacryloxy-propyl-trimethoxysilane =90:10 (from 1 H- 
NMR), and were Mn=2.42x103, Mw=5.60x104, and Mw/Mn=2.31. 

[0076] The positive-resist constituent was obtained by the same combination as an example 3 
using the above-mentioned copolymer. 

[0077] (2) It carried out on production of the resist coat by the sol-gel method, patterning by the 
electron ray, and the same conditions as the dry etching example 3. Like the example 3, the 
measured electron ray sensibility is 600microC/cm2, a gamma value is 0.75, and the analog- 
sensitivity curve was acquired. 

[0078] Composition [ of the example 8 (1) methacrylic acids 1H and 1H, and a 2H-hexafluoro 
butyl / 3-methacryloxy-propyl-trimethoxysilane copolymer ] and preparation methacrylic-acids 
[ of a resist constituent ] 1 H and 1 H, and 2H-tetrafluoro butyl 3.6g, 3-methacryloxy propyl 
trimethoxysilane 0.49g and 2, and the solution that put 2 -azobis (2,4-dimethylvaleronitrile) 50mg 
into toluene 5ml were used as a raw material. The synthetic approach is the same as that of an 
example 1 . The polymer yield after desiccation was 3.35g (80.7% of yield). 

[0079] It was mol%, and the presentations of the obtained copolymer were methacrylic acids 1H 
and 1H and 2H-hexafluoro butyl:3-methacryloxy-propy|-trimethoxysilane =88:12 (from 1 H- 
NMR), and were Mn=2.42x103, Mw=5.60x1 04, and Mw/Mn=2.31 . 

[0080] The positive-resist constituent was obtained by the same combination as an example 3 
using the above-mentioned copolymer. 

[0081] (2) It carried out on production of the resist coat by the sol-gel method, patterning by the 
electron ray, and the same conditions as the dry etching example 3. Like the example 3, the 
measured electron ray sensibility is 500microC/cm2, a gamma value is 0.72, and the analog- 
sensitivity curve was acquired. And the dry etching resistance of the resist coat which carried 
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out patterning improved.^^^ . 

[0082] Composition [ of the example 9 (1) methacrylic acids 2 and 2, and a 2-trifluoro ethyl / 
alpha methyl styrene / 3-methacryloxy-propyl-trimethoxysilane copolymer ] and preparation 
methacrylic-acids [ of a resist constituent ] 2 and 2, and 2-trifluoro ethyl 8.0g, 8.0g of alpha 
methyl styrene, 3-methacryloxy propyl trim ethoxysi lane 4.0g and 2, and the solution into which 
2'-azobis (2,4-dimethylvaleronitrile) 0.6g was put were used as a raw material. The synthetic 
approach is the same as that of an example 1 . The polymer yield after desiccation was 2.6g 
(13.1% of yield). 

[0083] The presentation of the obtained copolymer was mol%, it was methacrylic acids 2 and 2 
and 2-trifluoro ethyl:alpha-methyl-styrene:3-methacryloxy-propyl-trimethoxysilane 
=34.5:51.0:14.5 (from 1 H-NMR), and molecular weight was Mn=4000, Mw=6400, and Mw/Mn=1.60. 

[0084] The positive-resist constituent was obtained by the same combination as an example 3 
using the above-mentioned copolymer. 

[0085] (2) It carried out on production of the resist coat by the sol-gel method, patterning by the 
electron ray, and the same conditions as the dry etching example 3. Like the example 3, the 
measured electron ray sensibility is 700microC/cm2, a gamma value is 0.85, and the analog- 
sensitivity curve was acquired. 

[0086] Composition of an example 10(1) poly methylphenyl silane / 3-methacryloxy propyl 
trimethoxysilane / methacrylic acids 2 and 2, and 2-trifluoro ethyl copolymer and preparation 
poly methylphenyl silane (Mn=1 .02x1 04, Mw/Mn=2.10) 1.0g of a resist constituent methacrylic- 
acids 2 and 2 and 2-trifluoro ethyl 1.0g, and 3-methacryloxy-propyl-trimethoxysilane 1 .0g were 
melted in 5ml toluene. The polymerization method is the same as that of an example 2. The 
polymer yield after desiccation was 1.05g (35% of yield). 

[0087] It was mol%, and the presentations of the obtained copolymer were the methylphenyl 
silane:3-methacryloxy-propy|-trimethoxysilane:methacrylic acids 2 and 2 and 2-trifluoro ethyl 
=56.6:18.6:24.8 (from 1 H-NMR), and were Mn=7.02x103, Mw=1.49x104, and Mw/Mn=2.12. 
[0088] The positive-resist constituent was obtained by the same combination as an example 3 
using the above-mentioned copolymer. 

[0089] (2) It carried out on production of the resist coat by the sol-gel method, patterning by the 
electron ray, and the same conditions as the dry etching example 3. Like the example 3, the 
measured electron ray sensibility is 500microC/cm2, a gamma value is 0.92, and the analog- 
sensitivity curve was acquired. 

[0090] The resist coat was produced with the sol-gel method using the copolymer of a 
publication in the example 1 1 example 2, using a photo-oxide generating agent as a curing 
catalyst. 

[0091] 50mg of copolymers of an example 2, TEOS It is PGMEA in 50mg and 6mg (the product 
made from low DIA "the SHIRIKO lease CATA21 1 " and an active principle are tolyl cumyl 
iodonium tetrakis (pentafluorophenyl) borate) of photo-oxide generating agents. It melted to 2ml 
and the solution-like positive-resist constituent was obtained. After filtering this constituent 
with a filter, the spin coat of it was carried out to the silicon substrate and the quartz substrate 
on the conditions for 2000 rotation 60 seconds. Then, after irradiating ultraviolet radiation for 0.5 
seconds using "SPOT CURE SP-V" by USHIO, it heated at 1 20 degrees C for 30 minutes, and 
the resist coat was obtained. The thickness of 141 mW/cm2 and a thin film of optical 
reinforcement was 0.09 micrometers. The electron ray was irradiated by the approach same on 
this resist coat as an example 1, and 1 .0-micrometer last shipment resolved by light exposure 
C/cm2 of 500m icro. 

[0092] The resist coat was produced with the sol-gel method using the copolymer of a 
publication in the example 12 example 2, using a heat acid generator as a curing catalyst. 
[0093] It is PGMEA about 20mg [ of copolymers of an example 2 ], 1 .2mg [ of heat acid 
generators ] ("ADEKAOPUTON CP-77" by Asahi Denka Kogyo and active principle are 3 - 
methyl-2-butenyl-1-tetrahydro thio FENIUMU hexafluoroantimonate), and methyl silicate 
11.14mg. 0.2ml and THF It melted to the 0.2ml mixed solution, and the solution-like positive- 
resist constituent was obtained. After filtering this constituent with a filter, the spin coat of it 
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was carried out to the sinWn substrate and the quartz substrate ofRhe conditions for 1 000 
rotation 20 seconds. Then, it heated at 120 degrees C for 1 hour, and the resist coat was 
obtained. The thickness of this coat was 0.30 micrometers. Electron beam lithography was 
performed by the approach same on this resist coat as an example 1, and 1 .0-micrometer last 
shipment resolved by light exposure C/cm2 of 500micro. 

[0094] Comparative experiments were conducted about "ZEP-520-22" by Nippon Zeon which is 
the positive-resist constituent with which an example of comparison 1 acrylic copolymer is 
considered to be a principal component. The conditions of 2000 rotation 90 seconds, and 
prebaking of spreading conditions are 1 70-degree-C 20 minutes, and the resist coat of 0.5 
micrometers of thickness was formed. Electron beam irradiation, development, and etching were 
performed on this resist coat on condition that the publication in the example 1. Electron ray 
sensibility was [ the etch selectivity with 6.0 and a quartz of 80microC/cm2 and a gamma value ] 
3.0. Moreover, the analog-sensitivity curve was not acquired. 

[0095] Tokyo which is the positive-resist constituent with which example of comparison 2 
polymethyl methacrylate is considered to be a principal component — adaptation — comparative 
experiments were conducted about make "OEBR-1000." The conditions of 4000 rotation 60 
seconds, and prebaking of spreading conditions are 150-degree-C 20 minutes, and the resist 
coat of 0.5 micrometers of thickness was formed. Electron beam irradiation, development, and 
etching were performed on this resist coat on condition that the publication in the example 1. 
Electron ray sensibility was [ the etch selectivity with 2.0 and a quartz of 1 20microC/cm2 and a 
gamma value ] 2.3. Moreover, although aluminum was vapor-deposited on this coat, the crack 
detailed to surface everywhere was seen. Moreover, although vacuum evaporationo of nickel was 
also performed, the shape of turbulence and surface type was not imprinted for a pattern by the 
quartz. 
[0096] 

[Effect of the Invention] The following exceptional effectiveness js acquired as compared with 
the electron beam resist to which the positive-resist constituent of this invention uses the 
conventional vinyl system copolymer as a principal component. 

(1) It has sufficient sensibility to an activity energy line. 

(2) Dry etching resistance is improving: 

(3) Thermal resistance is improving. 

(4) It has the analog-property in which the processing depth differs according to electron ray 
light exposure. 

(5) Adhesion with a substrate and the metal vacuum evaporationo film is improving. 

(6) The proximity effect is controlled. 

[0097] Therefore, according to the resist constituent of this invention, with the conventional 
technique, it became possible to imprint the analog configuration of the resist coat on the 
difficult glass substrate by etching to a substrate, or to vapor^deposit a metal on a resist coat 
pattern. Therefore, production of the diffracted-light study component as which analog 
configurations, such as a diffraction grating and CGH (Computer Generated Hologram), are 
required, the application to the duplicate technique using electrocasting which is needed in order 
to mass-produce electronic parts, such as a semiconductor circuit pattern, and manufacture of 
the photo mask further used at the photolithography process in the case of LSI production were 
attained, and it became possible to bring big" effectiveness to the sex from Takao, and cost 
reduction. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




BJMKiiC/an 2 ) 



[Translation done.] 
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